This study aims to analysis and identify some options of innovation in the process of making batik in order to implement the concept of cleaner production by presenting the result -type of research of one Small Medium Enterprise (SMEs) Batik which is located in the Pekalongan. Based on the types and the amount of waste generated at each stage, this study proposes a set of alternative of innovation for the implementation of cleaner production in the process of making batik, namely recycle the collected wet wax from "pelorodan" process, reuse the wastewater from the dyeing process, reuse the droplets of wax from the process stamping, reuse the water from "pelorodan" process as long as 3 days before disposal, reuse the water from washing and flushing process as long as 2 days before disposal, and reduce the use of synthetic dyes with natural dyes. Unless the last alternative, all alternatives of innovation which were proposed in this study could give positive net benefit to the enterprise.
Introduction
The batik industry constitutes about one of 14 classified creative industries in Indonesia featuring world famous specific Indonesian nation [Gunaryo, et al. 2008] . Batik has been both an art and craft for centuries and is part of an ancient tradition. The word batik is derived from the Javanese word 'Amba', means 'to write', the suffix 'titik' means little dot or to make dots. In a manuscript on a lontar leaf originating from around 1520 AD which was found in Galuh, Southern Cirebon (West Java), it is written that batik also means 'seratan' which in Javanese means 'writing'. As a matter of fact, batik is 'wax writing', a way of decorating cloth by covering a part of it with a coat of wax and then dyeing the cloth. It is a technique of covering the parts of fabric which will not receive the color. The waxed areas keep their original color and when the wax is removed the contrast between the dyed and undyed areas forms the pattern [TREDA, 2008] . Batik industries generate a large contribution to Indonesia's economic development. However, batik industries also produce large amounts of waste cause of material-usage inefficiency in each phase of the production process (cutting, stamping or waxing, coloring process or "Colet", dyeing and releasing wax). According to her research, Nurdalia [2006] found that the significant inefficiency is related to the usage of wax, dyestuff and water. The portion of wax and dyestuff cost dominate the total production cost of three companies that she researched. Therefore, it is suggested that the three companies prioritize an enhancement programs in using wax, dyestuff, and water. In the three companies that she researched, she found that un-reusable wax reached 60%, dyestuff losses from 0.07% a year until 54.58% a year. Water inefficiency approximately reached 80% a year. Besides inefficiency in usage a material, waste of batik industry also derived from waste water. The industries discharge their wastewater approximately 3 m 3 per day. Their activities have been causing pollution due to the dyes and other chemicals which are contained in the wastewater. This pollution threats people's health in a long term. In addition to environmental damage and health hazards, the discharge of highly colored effluent causes another problem relating to an aesthetic aspect [Kristijanto, et al. 2011] . Referring to research that conducted by Suhartini, et al. [2011] , the concentration of pollutants in waste water originating from the process of making batik started from the highest concentration to lowest concentration is the BOD (366,45 kg/day), COD (620.4 kg/day), and TSS (83.9 kg/day). In addition, the process of making batik also releases fat oil = 0.0000108 kg/day, CNH-N = 0.0004431 kg/day, and PH = 0.0045694 kg/day. Related to material-usage inefficiency and waste that produced by batik industries, the enterprises in this industry need to implement the concept of cleaner production (CP). Cleaner production is not a new concept [Zosel, 1994] . It has essentially been practiced since the first chemical processes were utilized in our industrial society. Referring to United Nations Environment Programme (UNEP), 1994 and Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC) 1998, CP is generally defined as the continuous application of an integrated preventive environmental strategy to processes, products, and services to increase eco-efficiency and reduce risks to humans and the environment [van Berkel, 2000] . Cleaner production encompasses a broad range of applications such as changes in manufacturing technologies and practices, changes in chemicals and other raw material inputs, and even changes in products and packaging [Hirschhorn, 1997] . The foundation of the CP concepts is to plan, examine, re-evaluate and maintain the production processes to highlight ways of improving productivity, while reducing its environmental impacts through four main activities are also called as 4Rs (Reuse, Reduce, Recycle and Reproduce), or including another one more or (Recovery). CP means persistent used in industrial processes, raw materials and products designed from their inception to prevent pollution of air, water and land; in order to reduce waste, to minimize the risks of environment and human health, and to make efficient use of raw materials, such as energy, water and space [Hillary, 1997] . In doing reuse, reduce, recycle, reproduce, and recovery, the enterprise in batik industries need to make some innovation in their production process. In this case, innovation means a way for enterprise in the batik industries to work towards more systemic improvements in environmental performance. The term innovation in production process calls attention to the positive contribution that enterprise can make to sustainable development and a competitive economy. So, related to implementing cleaner production in batik industries and some innovation in the production process of making batik, this study aims to analysis and identify some options of innovation in the process of making batik in order to implement the concept of cleaner production by presenting the result-type of research of one Small Medium Enterprise (SMEs) Batik which is located in the Pekalongan. More detail, this research aims to: (i) determine the type and amount of waste that comes from an inefficient use of materials and waste water from any process of making batik; (ii) determine the performance of the environment based on benchmarking data and Enviroment Performance Index (EPI); and (iii) determine the options of innovation in process of making batik in order to implement the concept of cleaner production that is suitable with the characteristic of waste and characteristic of the resource that belonging to the SMEs. This study is choosing SMEs as an object because Hillary [2000] estimates that SMEs are responsible for about 30% of all environmental load discharged by industry due to their outdated technology and limited capacity to implement environmentally friendly innovations. Moreover SMEs often appears invisible to environmental agencies, especially in emerging economies where the institutional capacity of environmental agencies is limited [Blackman, 2006] . This study is organized as follows. Section 2 starts with a brief summary of the concept of cleaner production and then provides some research which is related to the concept of cleaner production. Section 3 proposes methodology for doing this study which contains the six steps to analysis and identify some options of innovation in the process of making batik. Section 4 proposes data collection which contains the type and amount of waste that comes from an inefficient use of materials and waste water from any process of making batik in surveyed SMEs. Section 4 also proposes the performance of the surveyed SMEs towards their environment based on benchmarking data and Enviroment Performance Index (EPI). Section 5 applies the Identify some innovation in the process of making batik and its feasibility based on economic criteria. Finally, section 6 provides a conclusion with regard to applicability of cleaner production in the process of making batik.
The Concept of Cleaner Production and Some Related Study
Cleaner Production is an environmental management concept that surged in the 1970s as a strategy for environmental improvement that is complementary to environmental regulation. It advocates a voluntary approach for reducing environmental waste while also reducing costs. An early paper on the subject (Baas, et al. in the year 1990) defines CP as the continuous application of integrated, preventive environmental strategy to both processes and products to reduce risks to humans and the environment. The concept assumes that contamination is a result of the "ineffective" use of raw materials, products or byproducts [van Hoof, Lyon, 2013] . There are a number of constraints in disseminating CP concepts among SMEs have been identified. According to Vives [2006] , the disseminating of the CP concept among SMEs is constrained by a lack of resources, lack of knowledge, and the perception of SMEs that CP didn't have an impact on the environment. Other studies showed that the disseminating of the CP concept among SMEs is constrained by these factors: a lack of vision and knowledge on the part of business managers [Baas, 2007] , [Studer , et al. 2005] , [Hilson, Nayee, 2002] ; lack of internal resources such as investment capital [Mitchell, 2006] , [Hitchens, et al. 2003 ], [Frijns, van Vliet, 1999] ; limited technical know-how and information about viable cleaner practices and technologies [van Berkel, 2007] , [Grutter, Egler, 2004] , [ Hilson, 2000] ; little staff motivation for development and implementation of CP alternatives [Baas, 2006] , [Stone, 2006] ; and lack of availability of tailor-made tools and strategies for environmental improvement in SMEs [Jenkins, 2004] . Although there are a number of constraints in disseminating CP concepts among SMEs, a study conducted by Rahman, et al. [2009] found that CP activities provide environmental improvement and it contributes to competitive advantage in Indonesian SMEs. This finding concluded from the results CP implementation survey conducted among Indonesian SMEs. Out of 54 companies located at Pulogadung, 28 companies (51.85%) were applying CP in their environmental protection; 6 companies (11.11%) were applying 3R (reduce, reuse, recycle); 11 companies (20.37%) go for reduce and reuse (2R) only; and 9 companies (16.67%) were practicing one R only in reducing their material usage in production line. Rahman, et al. [2009] also found that 54 selected SMEs have increased the productivity on manufacturing system (a saving of energy usage) and one of them (1.85%) had reduced 70% of their production cost by decreased rework, waste and energy saving contributed to the environment.
Methods

Steps of Research
In this research, there are five steps to analysis and identify some options of innovation in the process of making batik.
Step 1-draw a process flow chart: Flow charts are simply a picture of a particular process or unit operation depicting inputs and outputs and describing the changes that happen during the process. These charts are essential diagrams as an aid to allowing other evaluators as well as the auditor assess both the events in the process and the integration of the inputs and outputs into the site activities. Flow charts are a very useful tool to allow a vision of the process and conceptualized process flow [Jack, 2012] Step 2-Determine input and output data and calculate mass and energy balances: To really find out what is happening in the operations, and where, we need to construct some kind of mass or energy balance to determine inputs and outputs and quantify them. Mass and energy balances usually classed as an essential part of a structured approach to dealing with an assessment [Jack, 2012] . Mass balance is an accounting of material entering and leaving a system. Fundamental to the balance is the conservation of mass principle, i.e. that matter cannot disappear or be created. Mass balances are used, to design chemical reactors, analyze alternative processes to produce chemicals, in pollution dispersion models etc. In environmental monitoring the term budget calculations are used to describe mass balance equations where they are used to evaluate the monitoring data comparing input and output data [Barua, et al. 2011] .
Step 3-Calculate Environmental Performance Index (EPI): According to Veleva and Ellenbecker [2000] , Chinander [2001] , and Ilinitch, et al. [1998] , EPI represent numerical measures, financial or nonfinancial, that provide key information about environmental impact, regulatory compliance, stakeholder relations, and organizational systems [Henri, Journeault, 2008] . EPI refer to the measurement of the interaction between the business and the environment [Olsthoorn, et al. 2001] . They represent the quantification of the effectiveness and efficiency of environmental action with a set of metrics [Neely, et al. 1995] . The indicators act as surrogates or proxies for organizational phenomena [Ijiri, 1975] . In this research, EPI is measured by this equation [Afida, 2009] :
(1) k = the amount of pollutants generated from the production process W=weight that indicates the level of danger of a pollutant compared to other pollutants P =difference between the amount of pollutants generated from production processes compared to the amount of pollutants allowed by government standard
The positive value of EPI indicates that amount of pollutant produced by the production process of batik complied with waste quality standards and safe for the environment. The negative value of EPI indicates that amount of pollutant that produced by the production process of batik didn't comply with waste quality standards and harmful to the environment [Afida, 2009] Step 4-Identity type of option of innovation for cleaner production in the process of making batik: There are some options of innovation for cleaner production in the process of making batik, e.g: reduce, reuse, and recycling. Reduction of hazardous materials and chemicals: Reduce is the principle concerned with input, aiming at reducing the input materials and energy in the production and consumption processes. It can also be called material reduction. In other words, it is essential to turn out the products using as fewer resources as possible, and to minimize waste [Shi, Xing, 2006] . Reuse: Reuse is the principle concerned with processing which requires the use of natural resources in every possible way. By reusing raw materials, by-products and used products, the life span of products and services can be prolonged and waste created in production processes can be minimized [Shi, Xing, 2006] . Recycle: Recycle is the principle concerned with output. By turning wastes to secondary resources, the waste requiring final disposal can be reduced and the consumption of natural resources can be reduced as well. Producers should try to use secondary resources as much as possible [Shi, Xing, 2006] .
Step 5-Identify feasibility of some options of innovation for cleaner production in the process of making batik based on economic criteria: In this step, each option of innovation that has been chosen to increase efficiency in usage a material and reduce waste will be analyzed in the contexts of net savings that can be obtained. Net savings are calculated by reducing benefits by the amount of investments (cost) made to make the process of reuse, recycle, or reduction (if any)
This study presents the result of survey-type research by examining more closely to one SMEs Batik as a case study, namely SMEs Batik Ganesha. Referring to Flynn et al. [1990] survey is a tool that consists of a "self-reporting" of facts or opinions that can be applied to a homogeneous group, with at least one common characteristic, as belonging to the same industry. In that survey, the interview topics were designed to investigate issues solely related to the SMEs's batik practices in the production process of making batik. The topics for the interviews were: (i) type of batik produced by SMEs; (ii) process production of making batik; (iii) amount of raw material, including dyes and chemical, used by each of production processes (input); (iv) type and amount of waste resulted from each production process; (v) coloring technique; (vi) number of worker and level of education; (vii) job allocation for each worker; and (viii) layout of the production process.
Data Collection
Profile of Respondent
SMEs Batik Ganesha has been established since 1993 and located in West of Pekalongan. Type of batik produced by SMEs Batik Ganesha is a combination between "batik cap" or stamping batik and "batik tulis" or hand writing batik with an average production capacity 1.000 pieces of fabric per month. Batik cap is a batik that produced by technique using copper stamps, or caps, to create repetitive pre-made motif. The coppers are shaped to make up the desired batik designs. Each cap is used to apply a design to the entire piece of cloth, saving a great deal of painting time. Batik Cap allows batik artists to make high quality designs and more homogenous patterns much faster than one could possibly do by hand-painting. Invented in the 19th century in Java, this technique revolutionized batik production and saved the batik industry from the less expensive printed European cloth competition. SMEs Batik Ganesha has 18 employees, consisting of 4 (four) employees working on stamp section, 4 (four) employees working on the batik handwriting section; 6 (six) employees working on the "Colet" section (the application of dye to small areas of the fabric by means of a paintbrush), and 4 (four) employees working on dyeing section (plunging fabric into colorant condensation) and "pelorodan" section (boil the fabric to melt out all the wax). All the workers came from the area around SMEs with majority of educational level are Elementary Schools and Junior High Schools. Wages are paid on a daily basis with a range of 13,000.00 -40,000.00 IDR per day.
Process of Making Batik
To produce batik, SMEs Batik Ganesha requires the following materials:
Prima cotton as raw material Dyes, i.e: Procion, indigosol, nitrite, naphtha, and diazo salt Supporting materials, i.e: wax, gondorukem (made of merkusi pines rubber, gondorukem is used in the wax mixture to keep the wax stay liquid longer and avoid the liquid wax from freezing), kendal (kendal is animal fat obtained from cows or buffalo; kendal is used in the wax mixture to soften the wax, lower the boiling point and ease the peeling off process), paraffin (paraffin is white or light yellow, usually used in the mixture to provide water resistant substance to the cloth; paraffin is cheap compared to other substance with water resistant function), baking soda, caustic soda, and ash soda or Na2CO3 (ash soda is used in the rinsing liquid to form alkali that function to peel off the wax from the cloth; this substance is also mixed in the indigosol dye liquid). SMEs Batik Ganesha has negative values of EPI index. This condition indicates that SMEs Batik Ganesha still has worse environmental performance.
Cutting Prima
Identify Some Innovation in Process of Making Batik and Its Feasibility based on Economic Criteria
Based on the estimation of the types and amount of waste generated by SMEs Batik Ganesha, this study proposes a number of alternatives of innovation for the implementation of cleaner production and waste treatment at SMEs Batik Ganesha This can be seen in Table 2 . Table 2 Alternatives of innovation for the implementation of cleaner production at SMEs Batik Ganesha No Alt.
Type of waste Alternatives for the implementation of cleaner production and waste treatment 1 Droplets of wax Reuse droplets of wax which trickled into the area around of the process of making batik and has been becoming dry; this is done by: Place the basket that has been lined with plastic around the place of the process of making batik to accommodate wax which has dropped during the process Reusing directly collected droplets of wax in the process of making batik 2 Wet wax Recycle wet wax which has been collected from the waste water of pelorodan process; this is done by: Make the tub to catch the wax that released from the fabric; the tub is called kowen Adding a mixture of materials such as Gondorukem, Kendal, and Paraffin in order to recycle a wet wax. To recycle a wet wax, every 100 kg of wet wax will require Gondorukem as much as 15 kg, Paraffin as much as 7.5 kg, and Kendal as much as 1.5 kg 3
Wastewater from the dyeing process
Reuse liquid dye from dyeing process; this is done by: Adding a dye as much as 40% of the amount of the original need of dye for Naphtol; adding 30% of the amount of the original need of dye for Indigosol; and adding 100% of the amount of the original need of a dye for Nitrite 4
Chemical hazard (BOD5, CoD, etc.) from waste water of
Reduction a chemical hazard from synthetic dyes; this is done by:
Reduce or replace the use of synthetic dyes with natural dyes so the wastewater produced from the dyeing process will not contain harmful No Alt. Type of waste Alternatives for the implementation of cleaner production and waste treatment dyeing process chemical substances 5
Wastewater from pelorodan process
Reuse the water from pelorodan process as long as 3 days before disposal 6 Wastewater from pelorodan process
Reuse the water from washing and flushing process as long as 2 days before disposal
Economically, each alternative of innovation in the application of cleaner production will be analyzed in the contexts of payback period or benefit that can be obtained. For example, to implement an alternative reuse droplet of wax, a craftsman requires investment baskets and plastic approximately 33,000 IDR (5 baskets @ 5,000 IDR and eight plastic @ 1,000 IDR). In the other hand, as described in the Figure 1 , the result of the observations suggests that the process of making batik as much as 40 m will produce droplets of wax not less than 200 grams. If all dry droplets of wax are reused in the process of making batik and process of making batik can produce 2,000 m/month, then in a month, craftsmen can save the use of wax as much as 10,000 grams or 10 kg (200 grams/40 m x 2,000 m/month). Value of gross savings is equivalent to 160,000 IDR/month (10 kg/ month x 16,000 IDR/kg). Thus, the net benefit that can be generated in the first month of the realization of the innovation of reuse droplets of wax is 127,000 IDR/month (160,000 IDR/month less 33,000 IDR/month). In the following months, the value of savings will be even greater (152,000 IDR/month) because the craftsmen do not need to purchase the basket every month (which need to be purchased every month just a plastic). The positive value of net saving for the first year indicates that innovation of reuse droplets of wax is economically viable. This formula can be used to calculate the net benefit that can be generated in the first month or periodically from realization of the other alternative. The result of calculation showed that recycle wet wax which has been collected from the wastewater of pelorodan process can give net benefit as much as 1,259,100 IDR/week; reuse liquid dye from dyeing procees can give net benefit as much as 710,000 IDR/month; reuse the wastewater from "locking the color" process can give net benefit as much as 35,000 IDR/month;, reuse the water from pelorodan process as long as 3 days before disposal can give net benefit as much as 2,639,167 IDR/month for 100 m batik which is produced by SMEs; reuse the water from washing process as long as 2 days before disposal can give net benefit as much as 8,750,000 IDR/month for 100 m batik which is produced by SMEs; and reuse the water from flushing process as long as 2 days before disposal can give net benefit as much as 13,857,500 IDR/month for 100 m batik which is produced by SMEs. In contrast to other alternatives of innovation, reduction of using synthetic dyes with natural dyes is less economically because the implementation of this alternative does give net net benefit to the enterprise. The cost of making batik by using natural dyes is relatively higher than the cost of making batik by using synthetic dyes. It makes, gross benefit from making batik by natural dyes is less that gross benefit from making batik with synthetic dyes. The result of calculation indicated that the SMEs will be lost as much as 47,376,800 IDR because of the differences of gross profit from making batik with synthetic and natural dyes.
Conclusion
There were a number of wastes generated from the entire series of process of making batik by SMEs, i.e: drops wax from stamping process, wet wax from pelorodan process, wastewater from the dyeing process, wastewater from pelorodan process, wastewater from washing and flushing process. To reduce a negative impacts of the wastes generated from the entire series of process of making batik, the enterprise in the Batik Industry can adopt some innovation in the process of making batik in order to implement cleaner production. Unless the innovation in the form of reduction of using synthetic dyes with natural dyes, all alternatives innovation which were proposed in this study could give positive net benefit to the enterprise. Reduction of using synthetic dyes with natural dyes didn't give net benefit to the enterprise because the cost of making batik by using natural dyes was relatively higher than the cost of making batik by using synthetic dyes. This condition made gross benefit from making batik by natural dyes was less that gross benefit from making batik with synthetic dye. A limitation this research is the fact that its research focused specifically on one SMEs in Pekalongan and thus the generalisability of the findings to other parts of SMEs batik is still questionable. In addition to that, only one case study was researched in a strict population of a number of SMEs batik in Pekalongan. The data collected here lacks statistical generaliability, but can be considered acceptable because the primary goal was exploration research-building rather than testing. Besides that, because the information gathering was done by deep observation and face-to-face interview, the information would have been richer. Academically, this research will make contributions in the following areas: i) examines some innovation in the process of making batik in order to achieve cleaner production; ii) examine the applicability of some innovation of process of making batik; iii) provide further insights into the match between process production of making batik and environmental performance in order to achieve business sustainability in batik industries. For owners of SMEs, with the findings, they will be better able to allocate limited resources in order to achieve less waste and more efficient production process. This research can be enhanced by increasing the number of SMEs as respondents. Future studies may also consider to differentiate the samples of research based on different types of batik produced by the SMEs (stamping batik, handwriting batik, a mix between stamping batik and handwriting batik) to obtain a more general conclusion about innovation efforts can be made based on the type of batik produced by SMEs.
